The impact of extension contact on crop income is examined with a view to evaluating the agricultural extension in Bangladesh. The scope of the study was ten villages of Gazipur district. The objectives of the study are to i) determine the factors influencing the benefit of extension services in terms of farm income, ii) determine the factors affecting the extension contact of farmers, and iii) suggest some policy guidelines to improve the extension services in Bangladesh. The sample of the study consists of 1000 farmers. Data came from field survey and multistage random sampling technique was used in order to collect data. The results indicated that the impact of extension contact coefficient on crop income is positive and significant. Evidence shows that the influence of extension contact coefficient is strongly positive and significant in the comparatively nearer villages to upazila headquarters, while this effect is weaker for those villages, which are comparatively away from upazila headquarters. It is found that many farmers did not receive extension contact and the effect of extension contact is weak on crop income compared to other factors such as irrigation and chemical fertilizer. It is assumed that there was enough scope to increase extension contact in the study areas. Some determinants of extension contact were also examined. The study concludes that agricultural extension is necessary to increase among the farmers.
Introduction
Realizing the importance of agricultural extension services, agricultural extension services have been increasing over time throughout the world (Owens et al, 2003) . However, sometimes this is not adequately appreciated by most policymakers and planners in the less developed countries like Bangladesh. It is noted that agricultural extension services do not work satisfactorily and many farmers hardly ever received agricultural extension services in Bangladesh (Rayners and Bruening, 1996; Haq, 2004; Porimol et al., 2008; Daily Star, 2008; Haq, 2011b) . This means that agricultural extension services in Bangladesh still fail to reach its ultimate goal, which is to increase the farmers' socio economic betterment. It is notable that agricultural extension services can provide farmers opportunities of productive works. As the socio economic improvement is one of HAQ the basic goals of agricultural extension, with the knowledge derived from agricultural extension services, a farm operator may raise his farm productivity. Several studies were conducted by different authors considering several topics of agricultural extension (Haq et al., 2003; Jan et al., 2008; Haq, 2011a, b) . Therefore, it is not easy to pinpoint the source of the difference in the previous studies because their data, location, objectives and model specifications were quite different. Haq et al. (2003) found that the extension contact had positive impact on the income of farmers. It is also depicted that higher income of farmers, young farmers and education of farmers are some key determinants of the extension contact. Results of Haq et al. (2003) recognized this impact, but it was unclear due to smaller samples and fewer study sites. More recently, Haq (2011a, b) examined the effects of extension contacts on the rice yield. The results are very much important because of large samples covering study sites.
One of the important objectives of the agricultural extension is to raise farmers' income. But the information of previous studies in this regard is scanty in order to evaluate agricultural extension. For example, whether or not the agricultural extension actually contributed among the farmers' productivity in terms of income and if yes, whether the benefits of the system are homogeneously distributed among the farmers have not been clarified enough. Investigating those issues toward developing further extension services that are more efficient is of prime importance. Therefore, the current study was conducted with the following major objectives: 1) to determine the factors influencing the benefit of extension services in terms of farm income; 2) to determine the factors affecting the extension contact of farmers, and 3) to suggest some policy guidelines to improve the agricultural extension in Bangladesh.
Methodology

Sampling Design
The selection of the Gazipur district, upazilas, villages and sample respondents were done purposively. There were some salient features in the selection procedure. First one, the selected district includes some important infrastructures, such as Bangladesh Agricultural Research Institute and Bangladesh Rice Research Institute, etc. Secondly, total number of selected villages was ten by selecting two villages from five upazilas. Of the two villages in each upazila, one village is selected comparatively near to the upazila headquarters and the other one is selected comparatively away from the upazila headquarters. The selected nearer villages were Samantapur (Sadar), Bagnahati (Sreepur), Dushya Narayanpur (Kapasia), Katalia (Kaliakoir), and Poinlanpur (Kaliganj). The selected villages which were comparatively away from the upazila headquarters, namely, Bara, Bhabanipur (Sadar), Saitalia (Sreepur), Noyanagar (Kapasia), Poshim Chandpur (Kaliakoir), and Bhatgati (Kaliganj). Thirdly, the total households were more than one hundred in the selected villages (BBS, 1993) . It was then decided to collect one hundred 2 samples from each village.
The total number of investigated farmers were one thousand (2 villages x 5 upazilas x 100 farmers) and multistage random sampling technique was followed. Primary data was collected using survey method and personal interviews were conducted through pre-tested questionnaires with a view to collecting data. The survey was administered with the help of staff of BARI in 2002. Lastly, each upazila has some characteristics: Sadar upazila is completely urban type; Sreepur, Kapasia and Kaliganj upazilas are rural type and headquarters of these upazilas are the only urban areas, while Kaliakoir upazila headquarter is the only urban area and Safipur is the other urban area of this upazila (BBS, 1993) .
Empirical Model
The model applied here is the input-output model. The heart of the input-output model is the concept of the production function [Y=f (Capital, Labour)] which helps us in understanding the role of important variables like capital and labour in determining the crop productivity. But only two factors have no reflection on the productivity of any crop. Therefore, based on related past studies (Evenson and Mwabu, 2001; Owens et al., 2003; Haq et al., 2003; Haq, 20011a,b) and logical analysis, some important explanatory variables are considered in this study namely age of the farm household head (Ag), number of family earners in the household (Fea), number of times extension contact received by the farmer for the sample crop season (Et), proportionate effect (%) of flood to crop land (Fec), distance from farm land to market in miles (Mr), actual size of cultivated land in acre (Fs) , per acre total cost of chemical fertilizer (Che), per acre total labour cost (Lab), per acre total money spent for irrigation (Irr), village dummy (Vdummy) = 1 if near village; otherwise = 0. Except for the variables of contact frequency, proportional effect of flood to crop land and village dummy, all the variables have been evaluated with a logarithmic converter to avoid disparities of the figures (Haq et al, 2003; Owens et al, 2003; Haq 2011a,b) . Data have been analyzed by correlation and regression analyses. The productivity expressed in terms of crop income is as follows, Ln Crop income = f( LnAg, Ln Fea, LnFs, Et, Fec, LnMr, Ln Lab, LnIrr, LnChe, Vdummy)….
(1)
HAQ
To understand the quantitative relationship individually between income of crop and the selected inputs namely extension contacts, irrigation, and chemical fertilizer, data were fitted with a linear regression model of the form:
Y= a+bx, where Y= income of crop, b=coefficient of the input variable, x=relevant input and a=constant.
…. (2) Crop income (rice and vegetables) is the dependent variable in the present paper as it is the major source of income in the sample farms. It has been calculated by deducting the total production costs from the gross return (Haq et al, 2004) . Gross return is the value of total production plus value of by products. Total cost are seed, manures, fertilizers, pesticides, irrigation, tractor, animal power, human labour, interest on capital and land rent as described in Haq et al, (2004) . The value of subsistence and crops gifted to others is also included in net income, which is valued at prevailing local price (ibid).
In the objective of this research, the most important independent variable is that of the activities of the agricultural extension services. In Bangladesh Training & Visit (T&V) system, farmlands are divided into blocks and the T&V workers target the representative farmers of the different blocks, who are referred to as "contact farmers" (Haq et al, 2003) . Although the T&V workers can directly get in touch with ordinary farmers, they mainly train the contact farmers, who afterwards transmit the training results to the other farmers, in a progressive system (ibid). Considering this situation in Bangladesh, the current paper used the frequency of contacts on the basis of actual number of times contacted between ordinary farmers and T&V workers or contact farmers. Note that the combination of T&V workers and contact farmers is hereinafter referred to as "extension agents" (ibid). Most of the farmers of Bangladesh are either illiterate or unskilled. Thus with the knowledge derived from extension services through extension contact, farm operators may increase their income (Haq et al., 2003; Owens et al., 2003) .
Similarly, a farmer's extension services may be influenced by many factors. In one sense, the extension services may be considered as further education; thus educated farmers may be willing to receive this support service. Extension services provide technology and information, thus age may be an important determinant for acquiring extension contacts. Farm families should increase their earning sources if they want to use extension knowledge. For this reason, increasing the number of family earners may be one of the best ways for a farm family to receive extension support.
Relevant importance of other selected variables such as number of family members, farm size, irrigation, labour, chemical fertilizer and distance between farm land and nearest market place, villages near to urban areas and distant villages can be found in related literatures (Haq, 2004; Evenson and Mwabu, 2001) . In this paper, the number of contacts was considered as a dummy variable and then the Binary Logit was adopted (Haq, 2011c) to identify the contact frequency function considering the nature of the data, thus, Et dummy = f (LnAg, Ed, LnFs, LnFea, LnFm, LnMr, LnChe, LnIrr, Vdummy, Udummy)…(3).
Where Et dummy = extension contact receive 1, otherwise 0, Ag=age of the farm household head, Ed=years of schooling of the farm household head, Fs=actual size of cultivated land in acre, Fea=number of family earners in the household, Fm=number of family members in a farm family, Mr=distance from farm land to market in miles, Che = per acre total cost of chemical fertilizer, Irr = per acre total money spent for irrigation, village dummy (Vdummy) = 1 if near village; otherwise = 0 and upazila dummy (Udummy) i.e. Sadar upazila = 1, otherwise = 0. 
Results and Discussion
3.1Multivariate analysis
It is argued that a correlation analysis is necessary to identify the degree of association between the dependent and selected independent variables in order to determine their expected signs prior to multivariate analysis (Evenson and Mwabu, 2001) . A correlation analysis is done and Table 2 demonstrates the possible signs of selected numerous factors which can affect on the income of crop. The positive signs of the correlation coefficients of most of the included variables imply that selected variables will contribute positively and the negative signs in some variables imply declines in the income of crop in the study areas. The estimated values of coefficients and related statistics of the multiple regression coefficients of villages are presented in Table 3 . These results are almost similar to the correlation results. The adjusted R 2 values are low and agree with similar studies which are understandable because of the numerous factors affecting the income of crop (Haq, 2004) . The F-values are significant at 1% level of significance which implies that the specifications of the models were reasonably accurate (Haq, 2011a,b) . Table 3 shows that the coefficient for contact of the nearer villages is particularly great (0.110) compared to the villages away from the upazila headquarters (0.025). According to Owens et al. (2003) , a frequency of one and two operations per year between extension agents and farmers generates a high contribution to yield. However, a frequency of three or more than three times per year showed no clear effects in his study. Compared with the results of Owens et al. (2003) the results of Haq et al. (2003) suggests that in Bangladesh, the higher number of contacts (3 contacts or more per year) between extension agents and farmers seem more effective in order to raise income of crop. Haq et al. (2003) found that the extension contact coefficient for 3 contacts or more per year on crop income was 0.353, while the coefficient for 1-2 contacts per year on crop income was 0.234.
The present analysis suggests that in Bangladesh, the higher number of contacts between extension agents and farmers seem more effective in the case of nearer villages with minor exception in order to increase crop income. Conversely, no such clear effects are found in the comparatively far villages since their coefficients are mostly insignificant. Similarity is also observed in the case of the effects of extension contact on rice yield (Haq, 2011b) . Haq (2011b) observed that the coefficient for contact (0.116) was stronger in the progressive villages than in the less progressive villages (0.064). Jan et al. (2008) observed that the coefficient for contact was stronger in the well situated villages.
The more higher number of contacts are plausible because the farmers who have more than three contacts could get case -by -case suitable guidance encouraging the application of fertilizers or prevention of insects and diseases etc. ( Haq et al., 2003) . Accordingly, it is possible to ascertain in the context of all villages that the contacts with extension agents contributed to increase the income of crop of farmers.
The results of the functional analysis suggest that most of the variables had a positive effect on income in the sample farms except for few variables other than the coefficient of the extension contact.
Flood (Fec) has significant impact on the income of crop. It implies that crop income decreases as floods increase.
The coefficient of distance between market and nearest crop land (Mr) has negative but statistically significant effects. It means that greater the distance from the farm land to the nearest market is, the lower the income is.
The effect of irrigation (Irr) costs is significantly negative. It implies that to get higher crop income, it is not necessary to spend excess money for irrigation. Vdummy has negative and statistically significant impact, it means that the progressive villagers are able to get higher income from crop. 
HAQ
Individual effects
It is found (Table 4 ) that the use of extension contact resource is particularly higher (R 2 = 5.5%) in the progressive villages compared to the non-progressive villages (R 2 = 0.2%). Compared with irrigation and chemical fertilizer, extension contact and crop income showed a low degree of association (R 2 =1.00%) in all villages as it evidenced from the results of Table 4 . It is assumed that there is enough scope to increase the extension contact since only 1 percent extension contact resource has been utilized. Similarity is also observed in many investigations (Haq et al., 2003; Rafiqul, 2009 ). In practice, one extension worker in Bangladesh covers 1000 to 1200 households, while it covers 235 households in Japan (Hoque et al., 2004) . Thus extension workers in Bangladesh cannot transfer relevant ideas about farm management to all farmers appropriately; they rather tend to reach the farmers of some specific areas and probably, assist literate farmers (Table 5) . Source: Author's calculation from survey data. 
Frequency of the contacts with extension agents
What kind of factors determine the frequency of contact between farmers and the extension agents, clarifying this point is extremely important to promote more effective agricultural extension activity. A correlation analysis has been employed to identify the important factors associated with the extension contacts. It is seen in Table 6 that Ed, Fea, Fm, Irr, Vdummy variables are expected to be closely associated with the extension contact, while Ag, Fs, Mr, Che, Udummy variables have no direct association with the extension contact. The estimated results of the logit function, based on formula (3), are presented in Table 7 . As appear in Table 7 , the survey farms that fulfilled the following conditions have had frequent contacts with the extension agents:
The coefficient for cultivated area (Fs) is -0.440, which is negative but significant at the 1 percent degree of probability. It implies that one percent increase in the total cultivated land, the probability of extension contact will be decreased by 44.0%.
The coefficient for the number of earners in a farm family (Fea) is -0.443 and is significant at the 5 percent degree of probability. It can be said that farm households' heads with low dependency on the number of earners in the farm families, have increasing dependency on extension contacts.
The coefficient for the distance between farm land and nearest market place (Mr) is not positive (-0.334) but highly significant. It implies that the greater the distance from the farm land to the nearest market is, the lower the extension contact is and vice versa.
The coefficient for the cost of chemical fertilizer (Che) per unit of farm land is positive (85.94) and significant. Thus it can infer that households hoping to increase the use of chemical fertilizer per unit of land may likely to get extension contact. It is seen that the coefficient for irrigation expenditure per unit of farm land (Irr) is not positive but significant. It implies that the relationship between extension contact and irrigation is inverse.
The coefficient for the village dummy (Vdummy) is positive and significant. It means that extension contacts are particularly higher in the progressive villages compared to the less progressive villages. The coefficient for the upazila dummy (Udummy) is negative (-1.95) but significant. It can be concluded that there is no direct relationship between upazila dummy and extension contact. 
Conclusion and Recommendations
This paper aimed at clarifying the effects of agricultural extension services on improving the productivity of farmers with the example of one district of Bangladesh, emphasizing the relevance of number of times extension contacts between farmers and extension agents. The results of the study can be stated as follows:
First, from the estimated production function, it is clarified that the more the extension contacts between extension agents and farmers, the higher the income is. This clarifies that the extension contact has positive and significant effects in improving farm income. The effect of extension contact is stronger in the nearer villages to upazila headquarters. It is also found that many farmers did not receive extension contact and the effect of extension contact is weak on crop income compared to other factors such as irrigation and chemical fertilizer. For this, it can be clarified that agricultural extension services do not work well and there is enough scope to increase the extension contact.
Second, by examining the factors determining the contacts between extension agents and farmers, a positive association was found with the level of education, size of farm families, chemical fertilizer and villages which are comparatively near to the upazila headquarters. On the other hand, the size of farm, age of the farm household head, distance between farm land to nearest market, irrigation and upazila dummy variables have no direct relationship with the extension agents.
Considering the overall estimation, it has been possible to ascertain that agricultural extension services positively contribute to increasing the crop income of farmers to some extent, but there is a necessity to develop the system toward more efficiency for all farmers in Bangladesh. In this context, following proposals can be helpful for the policy formulation:
1. Sub assistant agricultural officers (SAAOs) of the agricultural extension services should be increased in order to spread extension contact among the farmers.
2. Illiterate farmers should be given top priority for the acceleration of extension contact. Extension contact will assist them to conduct agricultural works effectively.
3. Infrastructure development, such as roads, markets in the rural areas are necessary to construct because these infrastructures can increase communication between extension agents and farmers.
4. Irrigation is very important for the cultivation of winter crops. It is noted that the average knowledge of irrigation in the farmers of Bangladesh is very poor (Porimol, 2008) . Similarly, it is also observed that the relationship between irrigation and extension contact is not desirable in the present study area. Therefore, it is necessary to increase extension contact in order to transmit the appropriate knowledge of irrigation among the farmers.
As a final comment, since the Bangladesh Government has given top priority for the development of agriculture in Bangladesh, agricultural extension is necessary to increase among the farmers.
